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DETAILED ACTION 
Dramngs 

1. The drawings were received on 12/19/2005. These drawings are accepted. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 2, 5, 15 and 23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Krishnaswamy et al. (US 5233259). 

Krishnaswamy discloses an acoustic wave sensor comprising: a substrate formed from a 
piezoelectric crystal (50) with a crystallographic orientation, said substrate having a sensing 
surface and a reference surface, said reference surface being opposite from said sensing surface, 
said sensing surface adapted to be inmiersed in an environment containing a measurand of 
interest; and a pair of electrodes (54) deposited upon said substrate reference surface, said 
electrodes separated by a gap and oriented upon said reference surface relative to said 
crystallographic orientation of said substrate such that upon said electrodes generating a lateral 
electric field therebetween, said lateral electric field induces only a transverse shear mode 
acoustic wave within said substrate (column 3, lines 21-25). 

It has been held that the recitation that an element is "adapted to" perform a fimction is 
not a positive limitation but only requires the ability to so perform. It does not constitute a 
limitation m any patentable sense. In re Hutchison, 69 USPQ 138. 
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With regards to claim 2, the piezoelectric crystal substrate is made of lithium niobate 
(col. 2, line 55). 

With regards to claim 5, Krishnaswamy is silent with regards to the position of the 
electrodes with respect to the crystallographic axis of the substrate. However, the electrodes are 
formed with parallel facing edges and these electrodes generate a lateral electric field inside the 
piezoelectric film and excite transverse shear mode acoustic waves. Therefore, the electrodes 
must be formed parallel to the crystallographic x-axis since the invention shows the same 
structure and performs in the same way as described by the applicants of the instant invention. 

With regards to claim 15, the method of making the device comprising the steps of 
providing a piezoelectric crystal, forming the crystal into a substrate and depositing a pair of 
electrodes to generate a lateral electric field is inherent in the device itself as described by 
Krishnaswamy. 

With regards to claim 23, Krishnaswamy discloses the claimed limitations as explained 
above and the piezoelectric crystal being formed firom lithium niobate. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 3, 6-1 1 and 24-25 are rejected under 35 U.S.C. l63(a) as being unpatentable over 
Krishnaswamy. 
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With regards to claim 3, Krishnaswamy discloses the claimed invention as explained in 
item 4. However, Krishnaswamy fails to disclose the substrate being formed from an AT cut 
quartz. 

Larue discloses a piezoelectric sensor having a substrate form from an AT cut quartz. 
The use of an AT cut quartz as a substrate in piezoelectric sensors is known and old. The 
properties of the AT cut quartz have been widely studied and show many desirable 
characteristics such as elasticity, density and low cost. Therefore, it would have been obvious at 
the time of the invention was made to use an AT cut quartz as a substrate for the purpose of 
minimizing the cost of the sensor. 

It has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious design choice. 
In re Leshin, 125 USPQ 416. 

6. With regards to claim 6, Krishnaswamy discloses the electrodes formed from metal. But 
fails to disclose the metal being specifically one of gold, platinimi, palladium, silver, copper and 
aluminum. All these metals are known to be used as electrodes since they provide resistance to 
oxidation, high conductivity properties and therefore provide better performance of the device 
where they are used. Therefore, it would have been obvious at the time of the invention was 
made to use any of the metals disclosed for the purpose of improving the characteristics of the 
device. 

7. With regards to claim 7, Krishnaswamy discloses the electrodes formed from a metal. 
However, fails to disclose an adhesive layer formed from one of the group of chromium, 

zirconium and titanium disposed between the electrodes and the surface of the substrate. It is 
known in the art the use of electrodes having a double layer structure composed of a layer of an 
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adhesive metal, such as chromium or titanium, and a second layer of a metal suitable for 
soldering or bonding with an external element, such as gold or copper. In Krishnaswamy's 
reference, specifically in the background of the invention, Krishnaswamy discloses the use of a 
second metal layer formed between the piezoelectric and the electrodes. 

Therefore, it would have been obvious at the time of the invention was made to use a 
double layer electrode to guarantee and assure the proper connection between the electrode and 
the surface. 

8. With regards to claims 8-11, Krishnaswamy discloses optimum values for the dimensions 
of the gap G but fails to disclose the specific values of the diameter and thickness of a circular 
shaped substrate. 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to provide a gap between electrodes having a size of 1.0-4.0nrai, and the 
thickness of the electrodes, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215 (CCPA 1980). 

It would have been an obvious matter of design choice to change the shape of the 
substrate, since the applicant has not disclosed that having a circular shape solves any problem or 
is for a particular reason. It appears that the claimed invention would perform equally well with 
the rectangular-shaped substrate disclosed by Krishnaswamy. 

9. With regards to claim 24, the method limitations are inherent in the disclosure of 
Krishnaswamy as explained in items 4 and 8 (Claim 7). 

10. With regards to claim 25, the method limitations are rejected under the same groxmds of 
rejection as those applied to claim 6 and disclosed in item 7 (claim 6). 
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11. Claims 12-14 and 18-19 are rejected under 35 U.S.C. 103(a) as being impatentable over 
Krishnaswamy in view of MuUer (US 436 1 026). 

Regarding claims 12-14, Krishnaswamy discloses the claimed invention as disclosed in 
items 1 and 10, but fails to disclose the sensor including a layer of a bent material deposited upon 
said sensing surface, said sorbent material deposited upon the sensing surface, the sorbent 
material being selected to absorb a measurand contained within the environment being sensed, 
said absorbed measurand changing an operative characteristic of the sensor such that the change 
in said operative characteristic can be correlated with said measurand, wherein such 
characteristic is the resonant frequency of the sensor. 

MuUer discloses the sensor including a layer of a bent material deposited upon said 
sensing surface, said sorbent material deposited upon the sensing surface, the sorbent material 
being selected to absorb a measurand contained within the environment being sensed, said 
absorbed measurand changing an operative characteristic of the sensor such that the change in 
said operative characteristic can be correlated with said measurand, wherein such characteristic 
is the resonant frequency of the sensor. 

MuUer's invention has the purpose of providing a precise fluid sensing unit that is small, 
easily integrated, and relatively inexpensive to fabricate. MuUer discloses a fluid sensing system 
and techniques for sensing the presence of gases, vapors and liquids. The sensing member has a 
physical characteristic that varies the waves when in the presence of the specific fluid being 
detected and by measuring the variation. Therefore, it would have been obvious at the time of the 
invention was made to use a sorbent material disposed on the sensing surface of the sensor for 
the purpose of identifying the presence of gases, vapors and/or liquids as disclosed by MuUer. 
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With regards to claim 18, Krishnaswamy discloses the limitations as disclosed above in 
item 4. Regarding the limitation of a variable voltage supply connected to the sensor an operative 
to cause the electrodes to generate a lateral electric field; this limitation is inherent in the 
disclosure of Krishnaswamy. Krishnaswamy discloses a voltage potential in column 3, lines 42- 
45. The use of a variable voltage supply is inherent and being operative to sweep through a 
predetermined firequency range and the device electrically connected to the sensor and operative 
to detect the resonance firequency of the sensor is disclosed by the combination of Krishnaswamy 
in view of Mullen 

With regards to claim 19, the combination of Krishnaswamy and MuUer discloses the 
claimed limitations as explained in items 8 and 1 1 above. 

12. Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Krishnaswamy in view of MuUer. 

The combination of Krishnaswamy and MuUer discloses the claimed limitations as 
explained in items 8 and 1 1 above but fails to disclose the environment being a Uquid and the 
measurand is the viscosity, permittivity or the conductivity of the liquid. 

It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to use the disclosed sensor to measure the viscosity of the liquid, since the 
patented structure is not limited to any specific measurand and the structure is the same as the 
one claimed. Selecting a specific environment and measurand would amount to a recitation of 
the intended use of the patented invention, without resuhing in any structiu-al difference between 
the claimed invention and the structure disclosed by the combination of Krishnaswamy and 
MuUer, and therefore fails to patentably distinguish the claimed invention firom the prior art. See 
In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 
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Response to Arguments 



13. Applicant's arguments with respect to claims 1-25 have been considered but are moot in 
view of the new ground(s) of rejection. 



14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See PTO-892. 

Any inquiry concerning this communication or earlier commxmications from the 
examiner should be directed to Jaydi A. Aguirrechea whose telephone number is 571-272-2018. 
The examiner can normally be reached on M-Th 9-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren E. Schuberg can be reached on 571-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 





